CT
CT with a bolus intravenous injection of contrast medium was performed at least one time in all 220 patients. The initial examination was used in the statistical analysis. At first, the extension of the dissection was evaluated and a Stanford type B dissection was confirmed. Once the false lumen closure status was evaluated, patients were divided into 2 subgroups: thrombosed type and non-thrombosed type, according to the enhancement of the false lumen. The thrombosed type was defined as a false lumen that was not enhanced entirely by contrast whereas the non-thrombosed type was defined as a false lumen that was enhanced by contrast. In addition, partial enhancement of the false lumen was defined as the non-thrombosed type and intramural hematoma of the aorta was included in the definition of the thrombosed type. The maximum aortic diameter of the dissected aorta was also measured in all patients.
Statistical Analysis
Univariate and multivariate logistic regression analyses were performed to identify the predictors of in-hospital events. In this model, in-hospital events were used as the dependent variable. The multivariate logistic regression model included covariates found to have a marginal association with poor outcome in univariate analysis (defined as p<0.20). The odds ratio (OR) and the 95% confidence interval (CI) were also calculated. A p value <0.05 was considered to indicate statistical significance. All analyses were performed using statistical software, SPSS 13.0/Windows (SPSS Inc, Chicago, IL, USA).
Results
Between April 1991 and December 2006, there were 229 patients with Stanford type B AAD admitted to Omiya Medical Center, Jichi Medical University, Japan. Nine patients were excluded from the study because of incomplete data. Thus, a total of 220 type B AAD patients were included in this analysis. In-hospital events occurred in 15 patients (there were 8 deaths, 5 patients underwent emergent surgery because of impending rupture or rupture, and 4 patients experienced organ malperfusion) ( Table 1 ). The mean age of patients with in-hospital events was 67.5±12.1 years and 4 of 15 patients were female. Six patients died because of aortic rupture. Two patients died because of organ malperfusion (abdominal visceral ischemia). All patients had more than 1 comorbid condition such as hypertension. The mean duration of hospitalization was 25.3±23.4 days. Ten of 15 patients had AAD of the non-thrombosed type. The mean maximum aortic diameter measured by initial CT was 46.5±11.7 mm. Five of 15 patients had a thoracic aorta aneurysm. All 15 patients had chest and/or back pain at onset. Patient characteristics, inflammatory markers, CT findings, and prescribed therapy for all study patients are described in Table 2 .
In univariate logistic regression analysis, the non-thrombosed type (OR 3.88, 95%CI 1.20-12.61, p=0.02), and maximum aortic diameter measured by initial CT (5 mm increase: OR 1.61, 95%CI 1.20-2.15, p=0.001) were significant predictors of in-hospital events (Table 3) .
In multiple logistic regression analysis, the only significant predictor was maximum aortic diameter measured by initial CT (each 5 mm increment: OR 1.41, 95%CI 1.04-1.92, p=0.03) ( Table 4 ). When we expressed the maximum aortic diameter measured by initial CT as a categorical variable with a cutoff of ≥60 mm for a dilated aorta, 4 this variable was a strong predictor of in-hospital events in both univariate (OR 20.00, 95% CI 4.97-80.52, p<0.0001) and multivariate (OR 12.35, 95% CI 2.47-61.71, p=0.002) regression analysis. In the subgroup of patients who had the thrombosed type, there was no significant predictor of in-hospital events. In the subgroup of patients who had the non-thrombosed type, the maximum aortic diameter measured by an initial CT was the only significant predictor of in-hospital events both in univariate (OR 1.48, 95% CI 1.08-2.04, p=0.02) and multivariate (OR 1.49, 95% CI 1.04-2.13, p=0.03) regression analysis.
Discussion
The present study results showed that a large maximum aortic diameter, especially one that was >60 mm, was the independent predictor of in-hospital events for patients with Stanford type B AAD. Thus, higher risk patients might be identified by acquiring the maximum aortic diameter measurements in cases of confirmed dissected descending aorta.
While there have been several reports concerning the inhospital outcome of type A AAD, 4-7 the determinants of inhospital outcome with type B AAD are poorly defined. The International Registry of Aortic Dissection (IRAD) reported that hypotension/shock, absence of chest/back pain on presentation, and branch vessel involvement were independent predictors of in-hospital death in type B AAD patients. 8 Chan et al also recently reported on the predictors of inhospital mortality in patients with AAD in an Asian population. 9 Although their population included 108 cases with type B AAD, they did not analyze type B AAD independently. Therefore, predictors of in-hospital events in type B AAD patients have not been clearly established.
In-Hospital Events
In-hospital events included: death, the need for emergent surgery because of rupture or impending rupture, and organ malperfusion. Organ malperfusion in AAD generally includes a wide variety of conditions such as cerebral stroke, cardiac tamponade, renal failure, liver function disorder, abdominal ischemia, spinal cord ischemia, and limb ischemia. The severity of these conditions also varies considerably. Severe organ malperfusion such as abdominal ischemia is often life-threatening. In contrast, mild organ malperfusion such as elevated transaminase would not affect the clinical course. Therefore, we adopted only severe organ malperfusion, which required surgical intervention or resulted in permanent disability. Additionally, renal failure and stroke in the acute phase were not included, because they were not necessarily attributable to organ malperfusion, which is caused by aortic dissection. Aggressive blood pressure lowering usually affects renal failure and stroke. The contrast medium for CT might also have had an impact on the development of renal failure. Table 3 .
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Predictors of In-Hospital Events
In the present study, the non-thrombosed type and maximum aortic diameter were significant predictors of poor outcome in univariate analysis, and the maximum aortic diameter was the only significant predictor in multivariate analysis.
In an IRAD report, a dilated aorta (≥6 cm) was associated with in-hospital death in univariate analysis. 8 Our study also confirmed that the maximum aortic diameter was an independent determinant of in-hospital events in multivariate analysis. When the 6-cm measurement was used as a cutoff point, dilation of the aorta was also a strong predictor of in-hospital events in both univariate and multivariate analyses, and therefore, close observation would be necessary for such patients. Although the maximum aortic diameter was a significant determinant of in-hospital events in the non-thrombosed type, the maximum aortic diameter was not significant in the thrombosed type. One of the explanations about this difference is that the number of inhospital events for the thrombosed type was relatively low. Although, the present study only adopts initial CT findings and does not provide information about gradual enlargement of the aorta during hospitalization, there is a possibility that examination of serial CT scans can detect gradual enlargement of the aorta. Further research is warranted to determine the efficacy of serial CT analyses in this clinical setting.
The non-thrombosed type was a significant predictor of in-hospital events in univariate analysis in this study. A patent false lumen during the acute phase is reported to be a predictor of aortic dissection enlargement. 10 As the mechanism of poor outcome with the non-thrombosed type might include aortic enlargement because of continuous stress to the vessel wall, careful clinical attention should be paid to this patient subset.
As aortic dissection is associated with systemic inflammation, fibrinolytic marker D-dimer, and heart-type fatty acid-binding protein, and inflammatory markers such as WBC and CRP are known to increase in the acute phase. [11] [12] [13] [14] Sugano et al reported that the greater peaks of CRP levels predicted a poorer clinical outcome. 15 In our study, neither WBC nor CRP was not a significant predictor of poor outcome. One explanation for this difference might be the timing of the CRP measurements. We did not use peak WBCs and CRP levels for analysis. The initial evaluation of the WBC and CRP might be less important than the peak evaluation of that for risk stratification. Although the IRAD reported that the absence of chest/back pain on presentation was associated with in-hospital mortality, 8 all patients with poor outcome had overt chest and/or back pain on admission in this present analysis.
Study Limitations
This retrospective study was performed at a single center, thus posing a risk for possible patient selection bias. Although the patient number used in this study was not low, it might have been underpowered for identifying other predictive factors. Our analyses of patient outcomes were based on the results from the initial admission. Finally, we did not have full access to the follow-up clinical data after discharge, thus longer-term results are not available.
Conclusion
The present study results identified a large maximum aortic diameter as the independent predictor of in-hospital events in patients with Stanford type B acute aortic aneurysm. In addition, the non-thrombosed type might also help to differentiate higher risk patients.
